A novel bacterium, designated strain CF1 T , was isolated from a soil sample of a tea plantation and its taxonomic position was determined using a polyphasic approach. Strain CF1
T and Paraburkholderia aspalathi LMG 27731 formed a distinct group in the phylogenetic tree based on 16S rRNA gene sequences. The predominant ubiquinone was Q-8, and the polar lipid profile consisted of a mixture of phosphatidylethanolamine, phosphatidylglycerol, diphosphatidylglycerol, one unidentified aminophospholipid, two unidentified aminolipids and two unidentified polar lipids. The DNA G+C content was 60.2 mol%, and the major fatty acids were C 16 : 0 , summed feature 8 (C 18 : 1 !7c and/or C 18 : 1 !6c) and summed feature 3 (C 16 : 1 !7c and/or C 16 : 1 !6c). The DNA-DNA relatedness values between strain CF1
T and its close relatives including P. sediminicola LMG 24238 T and P. aspalathi LMG 27731 49.3±0.4 % and 38.3±0.5 %, respectively. On the basis of phylogenetic analysis, phenotypic and genotypic data, it is concluded that the isolate represents a novel species of the genus Paraburkholderia, for which the name Paraburkholderia caffeinilytica sp. nov. is proposed. The type strain is CF1 T (=LMG 28690 T =CGMCC 1.15103 T ).
The genus Paraburkholderia belonging to the class Betaproteobacteria comprises at least 46 species according to IJSEM validation lists nos. 164 and 165 (Oren & Garrity, 2015a, b) . The genus Paraburkholderia was proposed by Sawana et al. (2014) for the demarcation of the genus Burkholderia. According to the phylogenetic evidence and the conserved sequence indels, the genus Burkholderia was split into two genera: an emended genus Burkholderia containing clinically important and phytopathogenic members of the genus and a new genus, Paraburkholderia gen. nov., harbouring the environmental species. Paraburkholderia graminis was proposed as the type species of the new genus (Sawana et al., 2014) . The DNA G+C content was considered as a differentiating feature in the description of the genus Paraburkholderia and the emended description of the genus Burkholderia. According to the descriptions, the DNA G+C content of of the genus Paraburkholderia ranges from 58.9 to 65.0 mol%, while the DNA G+C content of species of the genus Burkholderia is in the range from 65.7 to 68.5 mol% (Dobritsa & Samadpour, 2016) . Another distinguishing characteristic of the genus Paraburkholderia indicated in the genus description is that its members 'are not associated with humans' (Sawana et al., 2014) . During attempts to investigate caffeine biodegradatgion, a bacterium, designated CF1 T , was isolated from a soil sample from a tea plantation and was then subjected to taxonomic studies. The genotypic, phenotypic and chemotaxonomic traits provided evidence that strain CF1
T belongs to a novel species in the genus Paraburkholderia.
Strain CF1
T was isolated from a soil sample of a tea plantation collected from Zhenjiang city in China (32 19¢ 64.58¢¢ N 119 25¢ 10 .34¢¢ E). The sample, after serial dilution with sterile pure water, was spread on M9 mineral salts medium (Sambrook et al., 1989 ) containing 1.5 g caffeine l À1 (M9C), followed by aerobic incubation at 30 C for 3 days. The strain was subsequently purified on PGY medium and M9C medium alternately. PGY medium contained (l Genomic DNA of strain CF1
T was prepared according to the method described by Tamaoka & Komagata (1984) and used for 16S rRNA gene PCR. The 16S rRNA gene was amplified with the forward primer 27F and the reverse primer 1492R (Lee & Whang, 2015) . The PCR product was ligated into the pEASY-T1 vector and transformed into cells of Escherichia coli DH5a using a pEASY-T1 cloning kit (Transgen Biotechnology). F=The full sequence of the gene was determined by BGI (Wuhan, China). The resulting gene sequence was compared with sequences from EzBioCloud using BLAST (http://eztaxon-e.ezbiocloud. net/) (Kim et al., 2012) and was aligned with corresponding sequences using CLUSTAL X1.83 (Thompson et al., 1997) to build the phylogenetic trees. Phylogenetic trees were reconstructed by the neighbour-joining (Saitou & Nei 1987) , maximum-parsimony (Fitch, 1971) and maximumlikelihood (Felsenstein, 1981) tree-making algorithms by using the software package MEGA version 5.0 (Tamura et al., 2011) . The topologies of the resultant trees were evaluated by using the bootstrap resampling method of Felsenstein (1985) with 1000 replicates.
The G+C content of chromosomal DNA prepared according to the method of Marmur (1961) was determined by HPLC (Waters 2695-2998) as described by Mesbah et al. (1989) , and the standard strain E. coli DH5a was selected as a reference. DNA-DNA hybridizations were carried out by using the optical re-naturation method (Ezaki et al., 1989) , and the hybridization temperature was 42 C. Strain CF1 and two type strains of phylogenetically related species of the genus Paraburkholderia were used. Eight replications for hybridization were performed for each sample and the highest and lowest values in each sample were excluded. The mean (±SD) DNA-DNA relatedness value was taken from the remaining values.
The almost-complete 16S rRNA gene sequence of strain CF1
T was determined (1493 bp). Strain CF1 T showed highest 16S rRNA gene sequence similarity to Paraburkholderia sediminicola LMG 24238 T (98.44 %; Lim et al., 2008) . In the neighbour-joining phylogenetic tree ( Fig. 1) , strain CF1 T clustered with P. sediminicola LMG 24238 T and 'Paraburkholderia aspalathi' LMG 27731 (Mavengere et al., 2014) . The topology was similar to those of the phylogenetic trees reconstructed by using maximum-likelihood and maximum-parsimony methods, which indicated the affiliation of strain CF1
T to the genus Paraburkholderia. The genomic G+C content of the DNA of strain CF1 T was 60.2 mol%, which is in the range reported for the species of the genus Paraburkholderia (58.9-65.0 mol%; Dobritsa & Samadpour, 2016) . DNA-DNA relatedness values between strain CF1
T and the proximal taxa P. sediminicola LMG 24238
T and 'P. aspalathi' LMG 27731 were 49.3±0.4 % and 38.3±0.5 %, respectively (Table S1 , available in the online Supplementary Material), which are below the 70 % cut-off point recommended for the delineation of genomic species (Wayne et al., 1987; Stackebrandt & Goebel, 1994) . There results indicated that strain CF1
T did not belong to any species of the genus Paraburkholderia.
Gram staining was performed according to the method of Smibert & Krieg (1994) . Cell motility was confirmed by the development of turbidity throughout a tube containing semisolid medium (Leifson, 1960) . The morphology of the isolated was observed by light microscopy (Olympus CX31RTSF) with Gram staining and scanning electron microscopy (JEOL JSM-6460LV). Anaerobic cultivation of strain CF1
T was performed on PGY medium for three continuous generations using the anaerobic workstation (AS ONE AS-600PE). Caffeine degradation was performed according to the method mentioned by Yu et al. (2009) . To test the optimal temperature and pH for growth of strain CF1 T , colonies inoculated into PGY medium without agar were incubated at 10, 15, 20, 25, 30, 37 and 42 C for 5 days. The ability of the strain to grow at pH 2.0, 3.0, 4.0, 5.0, 6.0, 7.0, 8.0 and 9.0 using the buffer system described by Xu et al. (2005) and with 0, 0.5, 1, 1.5, 2, 3 and 5 % (w/v) NaCl (pH 5.0) was examined at 25 C for 5 days. Growth was monitored by turbidity at OD 600 by using a spectroscopic method. Strain CF1
T was tested for a range of phenotypic properties. Catalase activity was detected by the production of bubbles after the addition of a drop of 3 % (v/v) H 2 O 2 ; oxidase activity was examined by the oxidation of tetramethyl-p-phenylenediamine; gelatin hydrolysis was determined by incubating strain CF1
T at 28 C for 4 weeks on peptone-gelatin medium (5 g peptone and 120 g gelatin per litre distilled water, pH 5.0). Starch hydrolysis, nitrate reduction and urease activities were assessed as described by Smibert & Krieg (1994) . Determination of acid production from carbohydrates, as well as utilization of carbon and nitrogen sources, activities of constitutive enzymes and other additional biochemical characteristics, were performed with the API 50CH/B and API ZYM galleries according to the manufacturer's recommendations (bio-M erieux). Antibiotic susceptibility was evaluated on PGY medium plates using antibiotic discs (HANGWEI) containing the following (µg per disc): penicillin (10), gentamicin (10), ampicillin (10), carbenicillin (100), erythromycin (15), streptomycin (10), neomycin (30), kanamycin (30), chloramphenicol (30), lincomycin (2), rifampicin (5), novobiocin (30) and cefalotin (30). The plates were incubated at 25 C and read after 5 days of incubation. The zone (!2 mm) of inhibition was used to separate susceptibility from resistance (Gu et al., 2015) .
For analysis of fatty acids, strain CF1
T was cultured on trypticase soy broth (Difco) medium for 2 days at 25 C and the phylogenetically most closely related type strains, P. sediminicola LMG 24238
T and 'P. aspalathi' LMG 27731, were cultured under the same conditions. Cellular fatty acids were extracted, methylated and analysed by using the Sherlock Microbial Identification System (MIDI) according to the method of Sasser (1990) and the manufacturer's instructions. Fatty acid methyl esters were then analysed by GC (Agilent 7890A) with the Microbial Identification software package (Sherlock version 6.1; MIDI database TSBA6). Biomass for ubiquinones and polar lipid analyses was obtained from cultures grown in PGY medium for 2 days at 25 C. Ubiquinones were extracted (Collins et al., 1977) and detected by HPLC (Waters 2695-2998) according to the method of Tamaoka et al. (1983) . For polar lipid analysis, approximately 50 mg cells was freeze-dried, extracted and examined by two-dimensional TLC and identified using previously described procedures (Minnikin et al., 1979; Collins & Jones, 1980) .
Morphological, physiological and biochemical characteristics of strain CF1
T were consistent with its classification within the genus Paraburkholderia. The cells were found to be Gram-stain-negative, rod-shaped (Fig. S1 ), non-sporulating and non-motile. The surfaces of colonies were smooth, wet and cream-coloured when grown on PGY medium. The temperature range for growth was 15-37 C, no growth occurred at 42 C or below 15 C; and the strain grew at pH 4.0-8.0 with optimum growth at pH 6.0. Strain CF1 T was positive for oxidase and catalase reactions, but negative for urease and amylase reactions. The results of API ZYM tests showed positive reactions for acid phosphatase, alkaline phosphatase, cystine arylamidase, a-chymotrypsin, esterase (C4), esterase lipase (C8), leucine arylamidase and naphthol-AS-Bl-phosphohydrolase. The API 50CH/B and other physiological and biochemical results are shown in the species description, and all the tests were performed using the same conditions. The results of phenotypic and physiological tests are given in the species description, and characteristics that distinguish strain CF1 T from representatives of closely related species are presented in Table 1 .
The polar lipids of strain CF1
T exhibited a complex profile consisting of phosphatidylethanolamine (PE), phosphatidylglycerol (PG), diphosphatidylglycerol (DPG), one unidentified aminophospholipid (APL), two unidentified polar lipids and two unidentified aminolipids (Fig. S2) . Moreover, the polar lipid profile of strain CF1
T was very similar to those of its closest relatives, P. sediminicola LMG 24238 T and 'P. aspalathi' LMG 27731with PE, PG, DPG and APL as the major polar lipids. However, there were differences in the unidentified aminolipids and lipids. The overall fatty acid profile of strain CF1
T was similar to that of the reference strain 'P. aspalathi' LMG 27731 ( Table 2 ). The major fatty acids (>5 %) in strain CF1
T were C 16 : 0 (16.6 %), summed feature 3 (C 16 : 1 !7c and/or C 16 : 1 !6c; 16.7 %) and summed feature 8 (C 18 : 1 !7c and/or C 18 : 1 !6c; 42.6 %). And the 3-hydroxy fatty acid present in strain
CF1
T was C 16 : 0 3-OH (4.0 %). Strain CF1 T contained the predominant ubiquinone Q-8. Cells are 1.3-1.9 µm long, 0.5-0.6 µm wide, facultatively anaerobic, Gram-negative rods, non-motile and non-sporulating. The colonies are smooth and cream-coloured when grown on PGY medium. Optimal growth is observed at 25 C (range 15-37 C), pH 6.0 (range pH 4.0-8.0) and in the absence of NaCl (range 0-1.5 %, w/v) on PGY medium. Can utilize caffeine as the sole carbon and nitrogen source, and completely degrade 1.5 g caffeine l À1 in 24 h. No reduction of nitrate or nitrite, and no production of fluorescent pigment is detected. Citrate is assimilated. Urease and amylase activities are not detected. Indole production, oxidase and catalase activities are positive but the test for gelatin hydrolysis is negative. The type strain is susceptible to gentamicin, kanamycin, neomycin, novobiocin, rifampicin and streptomycin. Positive reactions are observed for acid phosphatase, alkaline phosphatase, a-chymotrypsin, cystine arylamidase, esterase (C4), esterase lipase (C8), leucine arylamidase and naphthol-AS-Blphosphohydrolase; negative reactions for N-acetyl-b-glucosaminidase, a-fucosidase, a-galactosidase, b-galactosidase, a-glucosidase, b-glucosidase, b-glucuronidase, lipase (C14), a-mannosidase, trypsin and valine arylamidase. Carbon 
Description of
60.2 61.4 60.0 
